Oxygen-dependent antagonism of lipid peroxidation.
Measurements of the rates for formation of conjugated dienes, malonylaldehyde, and lipid hydroperoxides show that increasing the concentration of O2 from 0.11 mM to 0.35 mM or 0.69 mM can slow the rate of linoleic acid peroxidation in a xanthine oxidase/hypoxanthine system. This effect is seen at pH 7.0 but not 7.4 and depends on the presence of monounsaturated fatty acids (oleic, cis, or trans vaccenic acid). Oxygen antagonism of ascorbic acid-iron-EDTA mediated lipid peroxidation is similarly dependent on fatty acid mixtures and occurs at pH 5.0 and 6.0 but not 7.0. The efficiency of initiation of peroxidation in the xanthine oxidase system is unaffected by monounsaturated fatty acids and O2 concentration. Increasing the O2 concentration increases the rate of superoxide radical production, but there is no change in salicylate hydroxylation (e.g., OH. production) or ferrous ion concentration. Oxygen-mediated slower rates of lipid peroxidation are associated with either increased H2O2 production or, based on an indirect assay, singlet O2 production. Increased O2 concentrations increase the rate of azobisisobutyronitrile-initiated lipid peroxidation as expected but addition of exogenous superoxide radicals slows the rate. Under similar conditions superoxide reacts with fatty acids to produce singlet O2. Overall, the data suggest that O2-mediated antagonism occurs because of termination reactions between hydroperoxyl (HO2.) and organic radicals, and singlet O2 or H2O2 are products of these reactions.